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WHAT IS CLAIMED IS : 

^U£> Al""7 \ !• A method of indexing occurrences of a 
value in\at least one data record using a bit vector 
representation, the method comprising: 

i associating a bit vector representation 

with a value; 

associ&ting a bit position of the bit 
vector representation to the at least one record; 

determining whether the value exists in 
10 the at least one data\record; and 

assigning a v^lue to the bit position in 
the bit vector representation based on the outcome 
of the determining step; 

synchronizing theMsit position with the 
15 value to reflect any updates \o the value, 
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2. A method according\to Claim 1, further 



comprising ; 



encoding the bit vector representation 



3. A method according to Cla^m 2, wherein 
the bit vector representation comprises ^ sequence 
of bits, encoding the bit vector representation 
further comprising : 

determining whether a frequency of 
binary digit is less than a threshold value; a^id 
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storing as the encoded bit vector 
representation at least one position of the binary 
digi\ in the bit vector representation. 

4. A method according to Claim 3, wherein 
the threshed is the number of bits used to store a 
number . \ 

5 . A mtethod according to Claim 2 , wherein 
the bit vector representation comprises a sequence 
of binary digits, encoding the bit vector 
representation f urther\pomprising : 

determining whether a size of a region of 
like binary digits is greater than a threshold 
value ; and 

storing as the encoded bit vector 
representation a representation 6± the region. 
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6. A method according to d^.aim 5, wherein 
the representation comprises a start ahd end 
designation pair that represents the steJ^t and 
ending bits of the region. 
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7. A method according to Claim 5, Mierein 
the threshold is twice the number of bits used Xo 
store a number. 
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8. A method according to Claim 1, further 



comprising : 



\ 



compressing the encoded bit vector 
representation. 
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\ 9. A method according to Claim 1, wherein 
the bit vfector representation is compressed using a 
compressior^\technique . 



10. AXmethod according to Claim 1, wherein 
the bit vector representation is encoded and 
compressed . 
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11. A method according to Claim 1, wherein 
the data structure is a record in a database . 
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12. A method according to Claim 1, further 
comprising : 

examining the bit vectoi, representation to 
determine whether the data record contains the 
value . 



13. A method according to Clain\l, wherein 
plural bit vector representations exist eac 
representing a discrete value, the method' further 
comprising : 
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determining whether the data record 
iontains more than one of the values by performing a 
brt^- level operation on the corresponding bit vector 
representations . 

14. A method according to Claim 9, wherein 
the bit-leVel operation is an "OR" operation. 
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15. A method according to Claim 13, 
wherein the operation is an "AND 11 operation. 
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16. A method of identifying combinations 
of values used in at least one data record 
comprising fields for storing the values, the method 
comprising : 

creating a first bit vector representation 
for a first value, the first bit vector 
representation identifying use o^ the first value in 
the at least one data record; 

creating a second bit vecoxsr 
representation for a second value, tne second bit 
vector representation identifying use of the second 
value in the at least one data record; apd 

performing a bit -level operatiok on the 
first and second bit vector representation^ 
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17. A method according to Claim 16, 
wherein the bit -level operation is an "AND" 
operation. 
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18. A method according to Claim 17, 
wherein t^he "AND" operation is a bit -wise "AND" 
returning a\bit corresponding to each of the at 
least one datta record identifying whether a 
combination of Nthe first and second values exist in 
the at least one\data record. 
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19. A methdcl according to Claim 17, 
wherein the "AND" operation is a logical "AND" 
returning a single result representing whether any 
of the at least one data record contains a 
combination of the first and second values. 
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20. A method according^ to Claim 16, 
further comprising: 

updating the at least one\data record. 
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21. A method according to Cla\Lm 20, 
wherein the update to the at least one d\ta record 
changes the first value, the method furthe 
comprising : 

updating the first bit vector 
representation to reflect the update to the at\ least 
one data record. 
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22. A computer- readable memory medium in 
wtilch computer-executable process steps are stored, 
the ^process steps for indexing occurrences of a 
valueXin at least one data record using a bit vector 
representation, wherein the process steps comprise: 

an associating step to associate a bit 
vector representation with a value; 

aii\^associating step to associate a bit 
position of tile bit vector representation to the at 

least one recor^; 

\ 

a determining step to determine whether 
the value exists irt v the at least one data record; 
and \ 

\ 

an assigning \step to assign a value to the 
bit position in the bit Vector representation based 
on the outcome of the determining step; 

a synchronizing sfe^p to synchronize the 
bit position with the value Vq reflect any updates 
to the value . 



23. A computer-readable njemory medium 
according to Claim 22, further comprising: 

an encoding step to encode \he bit vector 
representation . 

24. A computer- readable memory mfedium 
according to Claim 23, wherein the bit vector 
representation comprises a sequence of bits, 
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encoding the bit vector representation further 
comprising : 

a determining step to determine whether a 
frequency of a binary digit is less than a threshold 
value ; \nd 

\3l storing step to store as the encoded bit 
vector representation at least one position of the 
binary digit \n the bit vector representation . 
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25. A computer- readable memory medium 
according to Claim 2^, wherein the threshold is the 
number of bits used th store a number. 

\ 

\ 

26. A computer- readable memory medium 
according to Claim 23, wherein the bit vector 

\ 

representation comprises a sequence of binary 
digits, encoding the bit vector\representation 
further comprising : 

a determining step to determine whether a 
size of a region of like binary digits is greater 
than a threshold value; and 

a storing step to store as the\encoded bit 
vector representation a representation of \he 
region. 



27. A computer-readable memory mediur 
according to claim 26, wherein the representatiof 
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comprises a start and end designation pair that 
represents the start and ending bits of the region, 

28. A computer- readable memory medium 
according to Claim 26, wherein the threshold is 
twice th& number of bits used to store a number. 
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2 9\ A computer- readable memory medium 
according to Claim 22, further comprising: 

a compressing step to compress the encoded 
bit vector represWation. 
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30. A computer-readable memory medium 
according to Claim 22, Vherein the bit vector 
representation is compre^ed using a compression 
technique , 
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31. A computer -readable memory medium 
according to Claim 22, wherein tne bit vector 
representation is encoded and compressed. 
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32. A computer-readable memory medium 
according to Claim 22, wherein the data\structure is 
a record in a database. 



33. A computer-readable memory medium 
according to Claim 22, further comprising: 
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an examining step to examine the bit 
vector representation to determine whether the data 
record contains the value. 



10 



34. A computer-readable memory medium 
accordirig to Claim 22, wherein plural bit vector 
representations exist each representing a discrete 
value, theViethod further comprising: 

a determining step to determine whether 
the data record contains more than one of the values 
by performing a bit-level operation on the 
corresponding bitVvector representations . 
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35. A computer -readable memory medium 
according to Claim 30, wherein the bit-level 
operation is an "OR" operation. 
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36. A computer- readable memory medium 
according to Claim 34, where ii^ the operation is an 
"AND" operation. 
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37. A computer- readable rftemory medium in 
which computer-executable process st>eps are stored, 
the process steps for identifying combinations of 
values used in at least one data recordk comprising 
fields for storing the values, wherein tl^e process 
steps comprise: 
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a creating step to create a first bit 
ictor representation for a first value, the first 
bifc, vector representation identifying use of the 
firsts value in the at least one data record; 

a creating step to create a second bit 
vector ^presentation for a second value, the second 
bit vectot representation identifying use of the 
second valine in the at least one data record; and 




a performing step to perform a bit -level 
operation on tl\e first and second bit vector 
representations , 
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38. A computer- readable memory medium 
according to Claim 3 7 \ wherein the bit -level 
operation is an "AND" operation. 
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39. A computer- readable memory medium 
according to Claim 38, wherein the "AND" operation 
is a logical "AND" returning a\bit corresponding to 
each of the at least one data record identifying 
whether a combination of the firs\ and second values 
exist in the at least one data recdgrd. 
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40. A computer-readable memory medium 
according to Claim 38, wherein the "AND'\ operation 
is a bit -wise "AND" returning a single reisult 
representing whether any of the at least oi*e data 
record contains a combination of the first &nd 
second values . \ 
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41. A computer -readable memory medium 
to Claim 37, further comprising: 



an updating step to update the at least 
one >data record. 
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42. A computer- readable memory medium 
according Vo Claim 41, further comprising: 

a determining step to determine whether 
the update toxthe at least one data record effects 
the first bit vector representation; 

an updaYing step to update the first bit 
vector representation, if it is determined that the 
update to the at leaast one data record effects the 
first bit vector representation; 

a determining \ptep to determine whether 
the update to the at leas\; one data record effects 
the second bit vector representation; and 

an updating step t\ update the second bit 
vector representation, if it As determined that the 
update to the at least one data\record effects the 
second bit vector representation^ 
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43. Computer-executable process steps 
stored on a computer readable medium, \ said computer- 
executable process steps for indexing Occurrences of 
a value in at least one data record using a bit 
vector representation, said computer- executable 
process steps comprising: 
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code to associate a bit vector 
representation with a value; 

\^ code to associate a bit position of the 

bit vector representation to the at least one 
record ,N 

code to determine whether the value exists 
in the at least one data record; and 

coole to assign a value to the bit position 
in the bit vector representation based on the 
10 outcome of the determining step; 

code to\ synchronize the bit position with 
the value to refleot any updates to the value. 



44. A computer- executable process steps 
15 according to Claim 43, rurther comprising: 

code to encode ujie bit vector 
representation . 

45. A computer-execuVable process steps 
20 according to Claim 44, wherein the bit vector 

representation comprises a sequence of bits, 
encoding the bit vector representation further 
comprising : 

code to determine whether % frequency of a 
25 binary digit is less than a threshold value; and 

code to store as the encoded\ bit vector 
representation at least one position of^ the binary 
digit in the bit vector representation. 
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46. A computer- executable process steps 
according to Claim 45, wherein the threshold is the 
number of bits used to store a number. 



47. A computer-executable process steps 
according to Claim 44, wherein the bit vector 
representation comprises a sequence of binary- 
digits, encoding the bit vector representation 
further comprising: 

code to determine whether a size of a 
region of like biliary digits is greater than a 
threshold value; atod 

code to st\re as the encoded bit vector 
representation a representation of the region. 



48. A computer-executable process steps 
according to claim 50, wherein the representation 
comprises a start and end designation pair that 
represents the start and ending^ bits of the region. 



49. A computer-executable process steps 
according to Claim 4 7 , wherein the threshold is 
twice the number of bits used to stor^ a number. 
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50. A computer-executable process steps 
according to Claim 43, further comprising: 

code to compress the encoded bit Yector 
representation . 
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51. A computer-executable process steps 
accWding to Claim 43, wherein the bit vector 
representation is compressed using a compression 
technique . 



^2 . A computer-executable process steps 
according to\ Claim 43, wherein the bit vector 
representatior^ is encoded and compressed. 



10 



53. A cotpputer-executable process steps 
according to Claim \3 , wherein the data structure is 
a record in a databasV 



15 



20 



25 



54. A computer-executable process steps 
according to Claim 43, fur\her comprising: 

code to examine thfe bit vector 
representation to determine wither the data record 
contains the value. 



55. A computer-executabl^ process steps 
according to Claim 43, wherein plura\ bit vector 
representations exist each representif^q a discrete 
value, the method further comprising: 

code to determine whether the data record 
contains more than one of the values by performing a 
bit-level operation on the corresponding bic^ vector 
representations . 
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\ 56. A computer-executable process steps 

according to Claim 51, wherein the bit -level 
operation is an "OR" operation. 

\ 

57. A computer- executable process steps 
according to Claim 55, wherein the operation is an 
"AND" operation . 
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58. Cd^nputer- executable process steps 
stored on a computer readable medium, said computer- 
executable process Nsteps for identifying 
combinations of values used in at least one data 
record comprising fielcis for storing the values, 
said computer-executableVprocess steps comprising: 

code to create a\first bit vector 
representation for a first ^alue, the first bit 
vector representation identifying use of the first 
value in the at least one dataNrecord; 

code to create a seconcl bit vector 
representation for a second value ,\ the second bit 
vector representation identifying ulse of the second 
value in the at least one data records* and 

code to perform a bit -level qperation on 
the first and second bit vector representations. 

59. A computer-executable process\steps 
according to Claim 58, wherein the bit-level 
operation is an "AND" operation. 
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60. A computer-executable process steps 
ac&prding to Claim 59, wherein the "AND" operation 
is ^logical "AND" returning a bit corresponding to 
each of the at least one data record identifying 
whetherXa combination of the first and second values 
exist in \he at least one data record. 



\ 

61. \A computer-executable process steps 
according to Cl^im 59, wherein the "AND" operation 
is a bit -wise "AND" returning a single result 
representing whether any of the at least one data 
record contains a con<bination of the first and 
second values . 



62. A computer-executable process steps 
according to Claim 58, further comprising: 

code to update the least one data 
record. \ 



63. A computer-executable\ process steps 
according to Claim 62, further comprising: 

code to determine whether the update to 

\ . 

the at least one data record effects the* first bit 
vector representation; \y 

code to update the first bit vecnor 
representation, if it is determined that the\ update 
to the at least one data record effects the f^rst 
bit vector representation; * 
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code to determine whether the update to 
the at\j.east one data record effects the second bit 
vector representation; and 

*pde to update the second bit vector 
representation, if it is determined that the update 
to the at least one data record effects the second 
bit vector representation, 



